COMPUTKH 


Wliat 
sliould 
IBM 
do? 


Industry  VIPs  give 
Big  Blue  un  eurful 


Surr(\i/: 


SSV13  ONOOBS 


SEE  IN  DEPTH  FOR  DETAILS 


Are¥xi 


Ihcrc’s  evidence  >()ur 
broadband  nc'eds  are  becoming  much 
more  than  a  drop  in  the  bucket. 


^  atm  prices  faU 

took  a  stumbling,  CUt  COStS  Cuts  expectcd  to  lure  users  awayfrom  FDDI  technology 


APPI  takes 
first  stroll 


NetWare  4.0  to  roll 


WritiDg  for  \i^iDd0ws  gets  ea^a 
Iarvr  DOS 


SyncSort  VSE 
Exploits 

VSE/ESA  Data  Space  Today. 


Call  201-930-8200  to  experience 
the  benefits  of  SyncSort  VSE 
on  your  system. 


i  directly  with  1 


nuTenUy  limited  to  D06.j 


Workplace  Shell  gives 
IBM  Windows  alternative : 


Second  OS/2  2.1  beta  ready 


News 


plete  systems 
software  for 

UNIX.  But  what  it  really  is,  is  complete  peace  of 
mind.  Never  ag^  will  you  worry  about  security 
Control.  Or  administration. 

CA-UNICENTER  for  UNIX  gives  you  all  the 

S  systems  management  techiwlogy you’ve 
been  waiting  for.  EVeiything  you  need  tc 
control  your  entire  UNIX  ^tem  and 
turn  it  into  a  safe,  productive  aiviion-  ^ 
ffr ment  for  mfe ion-critical  computing. 


Created  by  the  experts  in  systems  ■ 
managanent,  CA-UNKENTER  ccoibines  [1 
eyeiythingCA  has  learned  over  the  past  U 
VO  decades  as  the  world's  leading^  B 
ans  software  compaiiy  I 

K’s  the  most  powerful,  flexible  and  | 
easy-to-use  systems  software  ever  ^ 
(tevdoped.  And  it’s  available  tod^ 

So  wt^f  take  a  chance? 

Call  1-800 CALL CAltod^ ford  free  ■ 
Demo  Diskand  complete  information  on  ■ 
how  we're  making  the  worid  safe  for  '  I 
UNDC  ■ 

AAdhowournew  ^iOMPU 
CA-UNiCENTER  can  make 
UNIX  safe  for  you. 


News 

Pfizer  gains  support 

Outsources  {^plication  maintenance  to  distributor 

By  tfiohaelVliard  HoUingK.Inc.  inNew  York.  “Supporting PC  soft- 

Peraonil  computen 

New  Prolineas  debut, 
but  backlog  persists 

fllll  ill 


News 


To  see  the  future  ofbusiness  application 
development,  go  straight  to  the  source. 

The  1993  Micro  Focus  International  User  Conference,  May  10-13. 


News:  Interop 


call  1-800-8-Sybase. 


Nevys;  Interop 


NetWare  4.0 


Banyan  offors  NetWare  ENS 


News 


IBM  Token  Ring  adapter  said  to  be  fastest  in  industry 

Card  can  process  48,000  information  frames  per  second;  competes  with  Madge  Networkg’cards 


what  is  the 
true  object  of 
ObjectView? 


Rapid  development  of  client/server 
applications.  Unlimited  power.  No 
client/server  package  should 
give  you  less.  j\nd  none 
gives  you  more  than  w 
ObjectView  from  m  ^4 

KnpwledgeWare*.  § 

Only  Windows'”-  f 
based  ObjectView  I 
combines  power  I  k 

and  speed  with  1 
extraordinary  ease  ■ ;  \  < 

of  use,  enabling  \  * 

rapid  development 
of  robust  applications 
that  provide  point-and- 
click  access  to  SOL  and 


control  over  inserts,  updates  and 
queries  lets  you  tweak  even  the 
most  complex  transaction- 
^  i  ntensive  appi  ication . 

£V  A  Depend  on 

KnowledgeWare 
^  for  proven  tools  to 
1  turbocharge  your 

I  move  to  client/ 


unequalled 


expertise  back  you 
with  comprehen¬ 
sive  consulting, 
training  and  technical 
support  services. 


ObjectView  gives  you  a  choice  . 
of  a  powerful  Bj»kSJC-like  4GL 
or  C  or  C-(-t-.  Speed  from  proto¬ 
types  to  finished  applications 
without  rebuilds.  Plus,  you  have 
an  interactive  code  debugger  and 
support  for  tracing 
communications  between  the 
client  and  server.  Push  button 
builds  of  business  graphs. 
Spreadsheet  objects  with  Excel™- 
like  capabilities. 

Still  not  perfect?  Complete 


The  application,  whidi  accesses  budget,  lesouit 
projed  and  petfonnance  data,  helps  managers 
immediately  identify  exceptions  before  they  tun 
into  major  problems. 


I 

■  Israel  Littman, 
manager  of  management 
analysis  for  Con  Edison's 

1 

■ 

Department,  used 
ObjectView  to  develop 
a  management/engineer-  | 
ing  infbmration  system. 

Our  competitors  can  help  automate  and 
manage  this  part  of  your  enterprise. 


We  can  do  that. 
Plus  this. 


News 


I  ^llie  competiliQnSs  new 
laser  printers  were  inspiied  by 
a  distinguished  hi^ry 

Ours.  '  5 


worldwide  company,  formerly 
a  division  of  IBM,  that  brings 
you  IBM  personal  printers,  IBM 
typewriters,  related  supplies,  and  keyboards. 

And  now,  we’ll  even  help  you  ffy 
through  Windows” — with  a  new,  accelerated 
.  Windows  driver,  for  high-q)eed 
1  600  dpi  output. 

To  find  a  Lexmark 
^  dealer,  call 

^  -  1-800358-5835  lBMPe«oo.l  Prints  by 

(in  Canada,  LEXMARK.  ' 
1800663-7662).  MAcY.,urM.rtc 


Over  a  year  ago, 

IBM*  LaserPrinters  by 
Lexmark  were  first  with 
affordable  600x600  dots-per-inch  printing, 
fpr  razor-diarp  output. 

Our  high-speed  PC-to-printer  coimection 
and  compact  footprint  set  industry  standards. 
Our  wrinkle-free  envelope  printing  and 
made-in-America  desktop  laser  engine 
are  still  exclusives.  Even  our  high- 
yield  cartridges  mean  extra  value,  i 
All  these  innovations  come  \ 
from  Lexmark — an  independent, 


\  S  I  R  l>  l-M  \  I  I  Iv’  N 


l>  \ 


.0  makes  eveiyth^easy 

olea\^HarvaidGr^c§ 


If  you’ve  been  using  Harvard  Graphics* 

-  for  DOS,  maybe  it’s  time  to  make  a  change. 

Introducing  Freelance 
Graphics  Fbr  A^dowsC  Mease  2j0. 
The  first  releaseuf  Freelanch  Graphics* 
won  every  major  award  in  the  presentation 
graphicscategoiyinl992.Andusers  . 
agr^  in  two  recent  studies  ly  the  rw+Sri 

Usability  Sciences  Corporation  that 
FreelanceGraphicswaseasiertouse  m 

than  Harvard  Graphics  forWmdows 
or  Microsoft*  PowerPoint*  3.0.  | 

Now,inRelease2.D,we’vebuilt  | 

on  the  innovations  of  tire  first  re- 
lease,  adding  m^y  ease-of-use  siS 

enhancements  and  exciting  new 

(Stabilities.  And  we  subjected  every  _ 

erdiancement  to  rigorous  usability  outfit 

testing.  The  result  is  the  fastest, 
friraidliest,  and  most  intuitive  pre- 
sentation  software  available  today.  orjkics?.c 

Tlier^  No  Eiisier,  Faster 
Way  Tb  Create  Presentationsk 
Only  Freelance  Graphics  includes 
SmartMasters^  which  automatical^  guidb  you 
through  every  step  of  the  design  process.  All 
you  do  is  select  the  look  you  want  for  the  entire 


GetdigStartied 


presentation,  choose  a  page  layout,  and  fill  in 
the  blanks.  It’s  that  e^  And  now,  to  give  you 
even  more  possibilities.  Freelance  Graqrhics  - 
offers  more  SmartMaster  designs  and  page 
layouts  than  ever  before. 

Other  new  enhancements  include:  full 
firitctionality  for  tables  and  organuation 
charts;  Speaker  Notes;  special 
text  effects  such  ds  automatic 
build  slides;  Screen  Show  fea- 

ktures  like  branching; 

D^^cSSns 

■#2.3  and  3.0). 


OitrJree,JulP^^^^M 
fiatiiivd  working 
model  improve  that  it's 


W  IfYou’reUsii^ 

^  Harvard  Gr^Wcs, 
Make  The  Switch  Now. 


.  Gall  l-«00-872-3387,  ext  8468  for 

your  free,  full-featured  workir^  rhodel,  and 
ask  about  our  special  competitive  upgade 
price.  And  remember  that  Freelance 
Gr^hics  is  included  in  Lotus*  Sm^uite™ 
four  award-winning  Windows  applications 
at  a  great  price. 


I  Fteelance2{) 

Presentation  Graphics  for  Windows 


News 


Uixvilhc  llic  liic  III  \l  \l  mill 
\()iii'  (‘\islin;!  I^lh(■nl('l  iii'lwnii 


from  Ungermonn-Bass  j]|l  Tht  Dragon5>*ifcH  f.;.’  c* d Anco'i.-.’-  > 
Ethernet  —  combined  with  our  unique  Virtual 

Network  Architecture  ■  VNA  software  -  -e  . . .  (01 

dedicated  bandwidth  multmu'a  •;  ■  ^  • 

security  for  autonomous  workg-r  .  i 


[(j)  Ungermann-Bass 


u 


How  can  you  capitalize  on 
data  systems  and  solutions? 

Were  Crestar.  With  more  than  260  aUows  the  branches  to  open  accounu 
branches  in  Maryland,  Virginia  and  and  cross  sell  additional  services  faster, 

Wuhington,  D.C.,  we're  convenient  to  an  improving  productivity  along  the  way. 
the  places  our  customers  live,  work  dr  As  we  acquire  new  branches,  BeU 
shop.  Customer  service  is  the  key  to  our  .  Atlantic  it  there  to  help  bring  them  on- 
succest.  And  the  companies  of  Bell  line  and  integrate  them  into  our  network 


Atlantic*  play  a  significant  role  in  apply- 


Call  me. 


:k  2d  hi 


day.11 


Retail  Automa¬ 
tion-  Network  that  depends  on  Bell  has  proven  reliable— on-line  an  astound- 

Atlantic's  High  Speed  DaU  Network.  tng  99.98%.  Even  now,  they're  installing 

Only  Bell  Atlantic  had  the  inftastructure  LANs  and  worksations  that  integrate 

in  place  to  provide  the  data  solutions  we  many  of  our  locations.  Pleasing  the  cos- 

needed.  Thanks  to  Bell  Atlantic,  every  tomer  is  our  main  goal  Obviously,  it's  Bell 

location  has  immediate  access  to  all  Adantk's  goal  too.  So  call  me,  IH  tell  you 

customer  information,  at  all  times.  This  how  Bell  Atlantic  was  right  on  the  money. 


ril  tell  you  how 
Bell  Atlantic  paid  off' 


l'800'756'4636 


Wk  MoreThan  JuaTM 

tvc.  ‘IVBelAdaiu&^oreaBpwesuidiidMtfaeBell 


The  complex  steps  you  must 
follow  to  add  \^se  terminals 
to  your  DEC  env^nment. 


1.  Plug. 

2.  Play. 


WY-285.VT420coiiipa.ible.  WY-185.  VT320compaable.  .  WY-370.  Color  VT320 compatible.  WY 325. Color VT220 compatible. 

Let’i  start  with  the  newest  DEC  compatible  terminal-the  WY-285.  It’s  plug-and-play  compatible  with  your  DEC  VT420  or 
VT320  environpient.  And  you  wind  up  with  an  additional  serial  port,  nonvolatile  function  keys  and  an  83  Hz  refresh  rate.  All  at 
a  price  that’s  knocked  down  a  few  notches.  And  so  on  down  the  line.  i 

Unlike  DEC,  our  color  terminals  come  with  ASCII  compatibility  and  PC  term  modes.  (Although  our  color  terminals 


JCiWiUffiBS  Beplacement  CanMate*6S 


Technical  times 


Last  we^  a  top  executive  from 
IBM's  CAD/CAM  business  ad¬ 
dressed  some  big  users  on  future  di¬ 
rections.  Some  comments  conjured 
up  an  image  from  the  zany  movie 

MontlfPyiMon  and  —specifically,  the 


DITKA^^fe^hss  ofl 


Response  to 
RAID  review 


Double  standard 


TtrUonPiUls,NJ. 


Wrong  to  write 


Viewpoint 


viewpoint 


Why  IS  ends  up  chasing  its  own  tail 


COUNTER-INFORMATION  by  Michael Schragc 


(MkiKcess  to  Itw  world 
of  Infoimolion  Systems 


Each  week,  Computerworld  delivers  the  timely,  critical  news  and  analysis  that  keeps  IS 
professionals  on  the  cutting  edge.  Yet,  finding  the  right  information  —  when  you  need  it  —  a 
be  a  time-consuming  task.  Now  Computerworld  brings  you  a  dedicated  resource  to  help  you 
find  the  information  you  need  quickly  —  Computerworld  on  CD. 


Conipiiterwafld  on  CD  gives  you  quick 
10  infonnalion  long  i6er  you’ve  recycle 
test  issue  of  Compulerworid.  Need  to 


subscriber  and  save  $  100  off  the  regular 
snbscriplioo  price  of  S)95.  For  only  $295  per 

CD  will  include  tbe  following: 


a  folly  searchable,  structured  database  of  the 

for  each  yen-  since  1988.  Total  score,  profit 
growth,  IS  budget,  company  bighUghts  and 
more.  Use  this  database  to  evaluate,  compare 
and  contrast  your  IS  oiganizabon  i^ainst 
those  of  your  peers. 

•  Key  surveys,  including  Buyers'  Scorecards  and 
product  evaluations  and  IS  sadsfocbon  and 
salary  surveys. 


coMPUiHrmRiJ) 


updated  on  a  quarterly 
basis  and  is  delivered  in 
a  medium  dial  includes  the 
fiislesl  search  engine  on 


Dataware  Technolo- 

AU  you  need  to  take  advantage  of  this 


ting  new  product  is  an  IBM  PC  or  compatibk 
CD-ROM  drive  with  ISO  9660  device  driver. 
Computerworld  on  CD  also  operates  on  a  M: 
tosh  with  DOS  emulation  software. 

Computerworld  on  CD 

Created  for  our  readers  who  need  the  best 
possible  access  to  a  very  powerful  archive  of 
information:  Computerworid,  the  newspaper 


fgfolllilzi 


BUSINESS  REPLY  MAIL 


COmraiERWORlD 


P.O.  Box  2044 
Marion.  Ohio  43306-2144 


.11.11. 


News 


OBJEa 

WORLD 


Charles  Babcock 


Client/server 

challenges 


Whrther  you  re  dwdoping  pK^rantt  or  managing  projects- 
at  tfw  third  annu^  Ob^  \yorid  San  Frandsca  you'll  gain 

studies  of  real  peof^  applying  real  object-oriented  sokiliwis 


'^world's  largest  object  tcdinoiogy  iOT)  conlmnce 
yr  all  or  event  scheduled  for  the  West  Coast  in  199 
r  oppOTtunity  to  learn  how  to  apply  OT  berwfHs 


who  make  the  products  and  to  the  people  wdto  t 


Based  on  the  technical  depth  that  interests  you.  choose  Irom 
Ihiee  conforence  tracks-re^molc^  qf  Busmen 
the  Boston  l/ri}Krsily5qllmvrDntip^ 


lW«riyt 


Pacific  DirectNet  It  teaches  your 
LaserJet  to  look  both  w^. 


now,  most  network  interface 
cards  for  the  LaserJet  could  only 
look  in  one  direction.  And  over 
time,  that  restriction  proved  to  be 
inefficient  and  costly. 

Now  there’s  Pacific  DirectNet " 
from  Pacific  Data  Products.  With  it,  your  LaserJet  printer  can 
cormect  to  Novell’  networks  alone.  Or  to  both  Novell  and 
TCP/IP  networks  simultaneously.  And,  Pacific  DirectNet  lets 
you  locate  a  printer  anywhere  on  your  Novell  or  TCP/IP  LAN. 
That  means  the  printer  will  be  locat^  where  it's  needed.  Not 
where  the  file  server  happens  to  be.. 

At  Pacific  Data  Products,  we  Cognize  that  your  networks 
are  constotly  changing  and  growing.  That's  why  we  made 
Pacific  MrectNet  user  upgrad^le.  Novell-only  cards  can  be 
easily  upgraded  to  support  both  Novell  and  TCP/IP,  as  well  as 
new  network  operating  systems  6t  NOS  revisions.  With  this 
capability,  your  investment  in  Pkific  DirectNet  is  always  fully 


►  CompatlUe  with  Noveil  NetWaieJ  2.2  and  3.11,  as  well  as  all  Sun', 
HP*,  and  other  UNIX’  Ethernet  networks  which  support  TCP/IP 
network  pcoiOCols  and  LPR/LPD,  THP,  and  FTP  printing  protocols. 


►  Simultaneous  support  for  multiple  Novell  PSERVER,  RPRINTER, 
and  TCP/IP  print  connections. 

►  Novell  features  —  Supports  PSERVER,  the  fastest  printing  mode 
in  Novell.  Provides  maximum  security  with  enc^ted  passwords- 
for  Netware  3.11.  Easy-to-use,  Novell  auto-setup  software  included. 

►  TCP/IP  features  —  Broad  cross-platform  support  with  LPR/LPD, 
TFTP,  and  FIT  print  protocols..No  additional  host  workstation 
software  required.  Ea^  setup  using  standard  UNIX  protocols, 
BOOTP,  RARP,  and  UNIX  operating  systems  utilities. 

*  Contains  S12KB  of  base  memory  which  is  user  upgradeable  to  4.S 
MB  for  optimum  perforaiance  in  complex  network  environments. 

►  Versions  available  for  LaserJet  4,  IllSi,  III,  HID,  PaintJet*  XL300, 
and  DesignJet*  plotters. 

*  Includes  lifetime  warranty,  60-day  money  back  guarantee  of 
satisfaction,  and  urilimited  technical  support. 

*  Novell  version  available  for  $599  U.S.  list  price.  Novell  and 
TCP/IP  for  only  $799! 

If  you'd  like  to  teach  your  LaserJet  to  look  both  ways  with 

Pacific  DirectNet,  call  Pa^c  Data  Products  at  (619)  625-3613, 

Fax  (619)  552-0889. 

□  PACIFIC  DATA 

r  *  O  O-U  C  T  f 


Simulations  growing  up 

David  Coursey  CJ  MT 


lleslhfCM|ilii| 


Desktop  Computing 


Enabler  aids  Mac  memory 


said.  Dot  all  applications  are  cOTipatiUe 
with  S2-bit  addressing,  so  32-bit  address¬ 
ing  win  have  to  be  turned  off  when  using 


tem  7. 1  's  powerfol  Bcaaoiy  featoree. 

The  EnaMer  allows  nsersofUaclntoeb 
n.  Ifadntosb  nx,  Macintoslt  DCX  and 
Uacintosh  SE/30  with  System  7.1  in- 

Coursey 

CONTINUED  moil  PAGE  35 

AT^  is  aim  the  firm  best  positioned 

harsheat  realities  Maciatosb  users  lace  ofreal  RAM  memory  and  IGbyteofsirtu-  handliiig  fee  wIB  be  applied  to  plione  or¬ 
is  the  madilDe's  Unite  m^ory  Hi  memory.  UnIortuiiateiy,Appteoffleials  dera.AppleoflIclalssaid. 

Introducing  R 

wmting''  come  trae.  providingan  infiw- 

from  any  place  to  any  other  ptace.  It  is 
also  the  only  one  embracingthe  concept 

The  First  Client/S 

chooses.  And  just  last  week  I  sawanew 
ATdT  product  called  "PassageWsy.’' It 

the  company 's  PBXs  and  desktop  PCs. 

That  Re 

DO  YOU  SELL 
WINDOWS  PRODUCTS 
&SERVICES? 


Sound  like  wishful  thinking 
being  discussed  around  the  water 


Graphical  or  character  cell.  Makes  no 
difference  to  Renaissance  CS.  The  applications 
adapt  to  each  screen  fonnat.  So  why  wait  until  you 


Illlf 


Desktop  Computing 


Electronic  publishing  moves  ahead 


torctangMiiitheiSsWbu-  weeks,  wtthparts 


enaissance  CS. 
etver  Applications 
ally  Are. 


Rsedoea  House.  Ik.  la  NewKir 


ISYSTEMS 


functionaK^,  call  Ross  Systems 
at  404.851  -1 872,  ext  S04. 


DO  YOU  SELL 
OUTSOURaNG? 


Theywoit 

800-343-6474 
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m  111!! 


The  IBM  9337  DASD. 


Look  out! 


There's  just  no  hiding  the  f«;t  that  the  IBM 
AS/400*  is  the  hottest  midrange  system  in  its 
class.  So  it  shouldn’t  come  as  a  surprise  that  w 
also  offer  the  hottest  family  of  DASD  products 
for  the  AS/400. 

The  password  is  RAID-5.  IBM’s  9337  Disk 
Array  Storage  Subsystem  for  the  AS/400  uses 
an  implementation  of  RAID-5  technology  that 
maximizes  the  availabdity  of  your  data  and 
protects  it,  too.  Even  if  It  disk  drive  should  stop 
running,  your  business  won’t  And  that’s  not  ^1. 
The  9337  uses  redundant  power  modules,  so 
you’re  protected  from  power  supply  bilures  too. 
You  can  have  your  system  up  and  running  while 
it  is  being  repaired  or  nuuntained.  All  this 
with  price/p^ormance  that  has  our  competition 
crying  “unde”  and  our  customers  smiling. 

No  wonder  that  in  a  few  short  months  we’ve 
shipped  thousands  of  our  9337s  with  RAID-5 
implementation. 

To  receive  free  literature  about  the  AS/400  • 
and  the  9337  Disk  Array  Storage  Subsystem, 
caU  1  800  477-7489^  ext  22.  Just  tell  ’em  IBM 
sent  you. 


RAID. 


The  IBM  AS/400.  Success  isift  complicated. 


RMlimCHliitil 


Lotus,  Microsoft  push  groupware  visions 


LAN  compatibility  key  to  i^stem  success 

Windows  NT,  OS/2  and  UnixWare  need  access  to  NetWare  and  Vines 

ByMkli^DoBte 


Workgroup  Computing 


Li:\i;\.\l\\\(.K\ii:\TSri;\!ii,;i 
i'i((  )M  Till:  (j, ASS  (ii-  '9;], 


Winning  Strotiies,  Case  Studies  and  Hard  Facts 
From  Experts  and  CEOs  Who’ve  Been  There. 


Enterprise  ’93  is  a  world  class  international  execu- 
trve^nference  and  showcase  that  focuses  on  the 
critical  business  issues  that  every  enterprise  execu- 
tiw  is  facing  and  it  shows  you  how  information 
technology  cail  help  you  meet  those  issues  head-on. 

We’ve  as^mbled  the  leading  experts  you’ll 
want  to  hew  mcluiding  consultants,  authors,  CEOs 
and  CIOs  ^m  ^und  the  world  with  compelling 
informati^'  yoii  can  use  today  in  shaping  your 
enterprisei 

Solutions  Showcases:  Where  YouU  See  How 
SuccESSEi^CoMmNiES  Work. 

See  how  companies  like  Metropolitan  Life  and 
Pittsburg  Plate  and  Glass  use  information  technol¬ 
ogy  to  increase  the  efficiency  of  the  workforce  and 
streamline  di^ribution  for  greater  customer  service. 
Gain  full  appibciation  of  how  information  technology ' 
can  help  you  shape  your  enterprise  to  meet  strategic 
long  and  sho^  term  goals  from  the  industiy’s  leading 
consultants,  inanufacturers  and  suppliers  of  informa- 
tibn  technolc^  solutjqns. 


Exru®  Your  Horizons. 

Meet  and  network  with  peers  from  around  the  globe 
and  discover  new  perspectives  on  management 
challenges  and  solntions. 

For  more  information  about  Enterprise  ’93 
complete  the  coupon  below  and  mail  to:  Entaprise  ’9^, 
P.O.  Box  9107,  Framingham,  MA  01701.  For  imro 
response  caU  (508)  870«700  or  (800)  225-4698. 


- ^ 

YES,  I  want  to  find  out  winning  strategies  for  my 
enterprise  at  Enterpri^  ’93,  June  16-1^  Boston. 

□  Please  send  me  information  about  attending. 

□  l 


CITV/STATtyZIP _ 


Man  to:  EMenma!  *93.  P.O.  Box  9)07. 1  _ „„ 

Or  can  (508)  STMTOO  or  (ax  to  (508)  872S237. 
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•V 

“Oet  a  completely 
new  Office  for 
only$289/sq.ft.” 


Rtures  for  the  finaocial  iM>plicatloD 


easier  CO  nno¥e  irito  a  iww  office  —  Mkrosoft  Office  for  WiTKiows''.  1 
.  complece  package  0^  the  appikaoons  a  busmess  rweds  most. 

Falcone,  our  Manager  of  Produa  Suppoa  "(hat  Corporate  Software  wiH  upgrade  you  to 
the  fuR  Office  f^PkrosoftV^  for  VVkidom.Pbimr^  ^ 


afteo<onftfiif«  iieM  dan  anyone.  our  Lfoerttir^  Tern  ac  (617)  828-m7  exi 

3478  and  ask  how  we  an  mate  Rcensing  work  for  you. 

Officespacewa  -  ^ 


(800)  67  7  -  4003 


Dau  fil^s  can  be  distributed  KHbe  dioit 


S3  Charles  HiU  Road 
OTiruia,Calif.94663 
(SI0)2S4-J2&t 


>r  duplicaliag  flies  is  pro- 


^fi/lh  Generation  Sffstenut 


f  DEAssociatee,  Inc.  bas  announced  price 


PC  ai^UcatiODs  that  are  in  Novell.  Inc. 


m 


by  using  tbe  lOBA  LANsta* 
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KIND  OF  POWER. 


and  need  from  this 


sener  environment. 


1  ’m  getting  a  lot  of  pressure  to  look  at,  dient/server. 
But,  frankly,  I’m  not  about  to  sacrifice  either  application  , 
quality  or  data  integrity  just  to  put  a  PC  on  everyone’s  desk. 
There's  got  to  be  a  better  way." 

There  is.  PowerBuilder  lets  you  buHd  a  fully  scal¬ 
able  client/server 
platform,  mbdng 
and  matching 
workstations,  PCs, 
and  mainframe, 
mini,  and  LAN- 
based  servers  to 
put  the  power 
where  you  need  it 
—  whether  for  big 
mission<ritical 
applications  or 
small,  single-user 
programs.  It  sup- 
ports,DB2  on  a 
mainframe,  XDB 
on  a  PC  and  any¬ 
thing  in  between. 

Although  dis¬ 
tributed  computing 
gives  users  greater 
data  access,  Power¬ 
Builder  lets  IS  keep 
control  of  the  cheat/ 


Features  like  shared 

object  libraries  for  te^  development  and  standard 
and  custom  objects  ensure  that  applicadons  through¬ 
out  your  organization  look  the  same,  run  the  same, 
and  meet  your  standards  for  quality. 


For  An\ OIK' Still  htr  Fv('r\(iiu' 

C.oncenu'd  H  AIrcach 
Ahoul  (m\  im.rcl  .Vlxnit 

(  lient  Server.  (.litait  Scr 


1  ’m  already  exdtal  about  thepossibililies  of  dient/serv¬ 
er.  But  there  are  so  many  competir^  solutions,  and  the  last 
thing  I  want  is  to  get  dead-ended  by  someone’s  proprietary 
framework. " 

PowerBuilder  is  the  only  client/server  tool  that  pro- 

-  vides  a  truly  open 

framework.  Our 
Client/server  Open 
Development 
Environment 
(CODE)  deliven 
everything  you  want 


platform:  interoper^' 
ability,  scalability, 
adaptability  and 
affordability. 

PowerBuilder  \ 
lets  you  choose  your 
database  manage-  j 
ment  and  network  J  ■ 
~,J3gCTating  systems  as 
well  as  CASE  tools, 
version<ontrol 
tools,  spreadsheets, 
and  much  more. 

You  dan  even, 
change  your  systems 
as  your  business  . 
grows  —  without  the 
cost  and  headache 
of  rewriting  your  applications.  It’s  perfect  ftff  any  size 
project,  small  to  enterprise^de. 

Find  out  why  more  than  10,000  developers  are 
getting  the  most  out  of  PowerBuilder.  Call  today. 

PoHimofL 

CaU  1-800-395-3525  x505  to  oitler  your 
PowerBuilder  demo  kit  now. 


always  seen  networking  diferendy  than^' 
its  competitors.  Which,  given  the  differ¬ 
ence  in  our  backgrounds,  isn’t  surprising 
instead  of  building  products  aimed 
at  departmental  LANs.  Chipoom  has  always 
deslgDedand  engineered  its  products  for 


outdated  formulas  like  | 
and  to  think  instead  abt 


^■j4NlAiy29,  1990 
were  the  first  to  introduce  j 


i  top  down.  While  they 
hink  in  terms  of  an 
averse  network  life 
^  of  three  years,  we 


And  ofdy  the  Chipoom  architecture 
offers  the  combination  of  cogineered-in 
reliability,  the  highest  degree  of  fault 
tolerance.  THChannel™  flexiWty,  Port 


changes  alone  can  save  you  enou^ 

to  repay  the  entire  cost  of  the  n 
just  three  years.  \(^t  to  make  i 


the  name  of  a  Chipcora  VAR  near  you. 
or  to  speak  to  ftChipconi  representative. 
Or  what  the  heck,  ask  fbraU|iiK 


savings  over  the  life  of  yo^  network. 

For  example.  Gbipi^k  Ality  to 
eliminate  closet-levei  moves,  adds  and 


record, 
nowMider 
the  others 
have  to  sen 
onptke. 


All  of  US  at  IBM  Personal  Software  Products  want  to  thank  th<e  software  developers  who 
have  produced  over  1,000  applications  designed  speciftcally  for  OS/2  Version  2.0  that  are 
commercially  available  today,  and  the  ones  who  are  readying  OS/2  applications  for  release  in 
1993  and  beyond.  With  your  help,  OS/2  will  continue  as  the  new  standard  of  excellence  for 
desktop,  workgroup  and  enterprise  computing  ...  an  operating  system  that  enables  users  to 


Sincerely, 

^ 

Leland  R.  Reiswig,  Jr. 

President 

Per^naL  Software  Products 
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■  The  introduction  of  the  IBM  Personal  Computer  in  1981  radically 
and  irrevocably  altered  ^e  computer  landscape.  Now,  as  we  enter  the 
second  decade  of  the  PC  revolution,  more  dramatic  changes  are  on 
the  horizon  a^  advanced  software  and  operating  systems  are 
empowering  users  as  never  before. 

The  key  dynamic  in  the  second  decade  of  the  PC  revolution  is 
interconnection.  Networking,  workgroup  computing  and  enterprise 
computing  on  PC  networks  are  primary  examples  of  this  dynamic. 
Several  other  critical  trends  will  further  foment  change. 

One  of  them  is  the  ongoing  and  phenomenal  improvements  occur¬ 
ring  in  PC  hardware.  Starting  with  Intel’s  8-bit  8080  microprocessor, 
Iware  has  increasingly  improved  even  as  its  costs  decreased, 
wing  sophistication  of  users  is  also  driving  charge, 
ited  with  advanced  applications  like  muldmedia  and  message- 
jmputing,  they  are  calling  for  desktop-based  solutions  that 
p  them  in  the  technological  forefront . 

Big  business  knows  it  too  must  change.  Corporations  are  reengineer¬ 
ing  their  business  processes  and  downsizing  their  computer  applica¬ 
tions  to  fit  on  the  smaller,  less  expensive  platforms  deinanded  by  users. 
The  burgeoning  popularity  of  graphical  user  interfoces  (GUIs)  is  a 
do(i>le-edged  agent  of  change.  On  one  hand,  GUIs  increase 
productivity  through  the  ease  of  use  and  application  integration. 

On  the  other,  they  frustrate  developers  because  of  the  operating 

Finally,  the  introduction  and  growing  acceptance  of  standards  for 
employment  of  object-oriented  technology  in  the  personal  computer 
environment  enables  a  major  breakthroi^  for  the  application 
backlog  problem. 

These  new  forms  of  computer  usage  will  quiddy  outstrip  the 
capability  of  the  existing  base  of  computers  to  handle  ^em,  primarily 
because  of  the  limitations  of  the  PC’s  12-year-(^d  operatii^  system, 
DOS  (IBM/DOS,  MS/DOS.  DR/DOS,-  etc). 

As  a  result  of  these  barriers,  and  the  need  to  overcome  them,  the 
—  mnrirM  is  primed  to  accept  a  new  type  of  desktop 

rating  system,  a  32-bit  system  that  combines  the 
ie  of  use  and  low  cost  of  16-bit  operating  systems 
ith  the  ftmctionality  of  minicomputer  and  mainframe 
aerating  systems. 

This  White  Paper  discusses  the  architecture  and 
advantages  of  32-bit  operating  systems,  as  well  as 
describes  a  number  of  applications  in  depth.  It  also 
lists,  in  the  directory  at  the  bottom  of  e^  page, 
over  1,000  applications  for  the  IBM  OS/2  2.0 
operating  sj^tem  already  shipping  from  over 
400  vendors. 
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ofthe 
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Eor  PC  users,  these  are  the  best  of  times  and 
the  worst  of  times.  The  advent  of  graphical 
user  interfaces  (GUIs)  and  the  continued  de¬ 
cline  in  hardware  prices  comb^ed  with  contin¬ 
uing,  increases  in  computing  capacity  all  offer 
great  promise  for  the  new  era  of  enterprise 
computing.  In  this  era,  the  basic  cost  of  a  unit 
of  processing  power  is  a  tenth  of  what  it 
used  to  be. 

But  creating  an  economic  ad 
vantage  when  shifting  from  a 


ways  an  easy  task.  Today’s 
systems  —  at  least  the  ones 
running  under  DOS  suf¬ 
fer  from  the  constraints  of  the 
aging  DOS  operating  syste 
Windowing  GUIs  can  help,  but  only 
much.  New  operating  systems  are  needed  ...  32- 
bit  operating  systems. 

There  are  several  forces  driving  the  develop¬ 
ment  of  32-bit  systems.  32-bit  hardware,  base^ 
on  the  Intel  386  chip  and  more  powerful  ver¬ 
sions,  is  flooding  into  the  market. 
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32-bit  Architecture 


tion  of  the  IBM  PC  and  its  ijuick  ac¬ 
ceptance  as' a  de  facto  industry  stan-  "] 
dard,  operating  system  technology  i 
began  shifting  to  16-bit  hardware  1 
and  DOS  became  popular.  '  i 


e  Microsoft  Windows  3.X,  added  I 
me  of  the  attributes  of  32-bit  sys-  i 
ns  to  the  basic  operating  en' 


IS  the  ' 


They  induded  relatively  poor  n»era- 
ory  protection  compared  with  that 
avail^le  in  32-bit  and  other  operat¬ 
ing  s)^tem  architectures.  They  also 
induded  limited  multitasking  and 
small  application  program  s' 


In  order  to  be 
attractive  to 
developers  and 
lira-  users,  a  32-bit 
^en  it™*  ^^btop  Operating 
enhancied  mode  system  must  build 
b^doL”*:!.*!^  on  DOS  while 
port  protected  call  adding  significant 
inteiiices.  . 

.  A,  of  today,  new  features. 


the  kinks  that  invariably  plague 
operating  system  software. 


Market  demand 
for  32-bit  operating 
systems  is  being 
driven  by  in¬ 
creasingly  less 
expensive  but  pro¬ 
gressively  more 
enhanced  hard¬ 
ware  technology. 


based  on  existing  standards. 

Some  announced  but  yet-to-be- 
delivered  Unix  implementations 
such  as  NextStep  486  from  NeXT 
will  provide  significant  graphical 


troduced  in  1992  at  the  Spring 
Comdex  show.  While  much  of  the 
discussion  in  this  White  Paper  is 

terns,  many  explanations  referring  to 


•  Elimination  of  the  segmented 
memory  model  and  its  replacement 
with  the  less-complex,  flat  memory 
model 

•  The  ability  to  implement  more 
robust  multitasking 

•  More  efficient  implementation  of 

•  Installable  file  systems 
larger  objects. 


a  larger  library  of  shapes.  And  the 
flat  memory  model  allows  the  pro¬ 
gram  to  paint  the  screen  faster.  ■ 

In  part,  market  demand  for  32-bit 
operating  systems  is  being  driven  by 
increasingly  less  expensive  but  pro- 
gressivefy  more  enhanced  hardware 
technology. 

technology  is  not  the  only  market 
driver  for  32'bit  systems.  Market  de¬ 
mand  is  also  springing  from  a  need 

machines.  In  particular,  desktop  mar 
chines  must  be  able  to  handle  main¬ 
frame  applications.downsized  to  run 
on  client/server  networks.  Because 

downsized  are  “mission-critical’’  and 

needed  to  accommodate  the^  ■ 

In  addition,  because  applications 
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whole  is  unaffected  by  the  crash  of  a 
single  component  such  as  a  Virtual 
DOS  Machine  running  under  a  win¬ 
dow  on  the  OS/2  desktop.  If  the 
DOS  application  crashes  the  Virtual 
DOS  Machine,  only  the  DOS  win- 


amounts  of  memory.  Reqent  experi¬ 
ence,  particularly  on  machines  used 
for  network  servers^  suggests  that 
the  16M  bytes  capacity  limit  of  Intel 
80286-bas^  systems  is  far  too  small 
for  many  uses  and  pU(xs  a  severe 


once,  und  OS/2  will  provide  true 
muhitasking  between  th^  It  is  dus 
emulation  facility  that  lies  at  the 
heart  of  OS/2*s  at^ty  to  run  16-bit 
software,  including  Endows  appli- 


Umit  on  scalability.  16-bit  EmiibtioB  Mode  —  The 

In  32-bit  mode,  the  «0386  can  Intel  80386  chip  can  also  emulate 
support  up  to.sevaal  gigabytes  of  16-bit  applications.  It  is  the  16-bii 


i  affected.  Other  applicatio 
ing  other  DOS  machines. 


unaffect^ 


than  that  on  a  complete  i 


When  ?ppli« 


beyond  current  capacities  that  ex- 

problem  for  some  time.  The  combi¬ 
nation  of  virtual  memory  and  large 
addre»  space  is  helpful  when  oper¬ 
ating  systeih  designers  want  to  cre¬ 
ate  object  managers  to  serve  applica¬ 
tions  that  manage  complex'  groups 
of  objects,  such  as  those  found  in 
CAD  or  graphics  programs. 


systems,  rnore  and  more 
iQus  cost  complex 


Intel  80386  has  a  facility  Mhidi  may 
be  used  to  emulate  an  8086  micro¬ 
processor  in  an  arbitrary  location  in. 
memory.  This  capability  was  q>ecili- 
cally  designed  to  allow  multiple 


Because  OS/2  takes  advantage  of  this  grading 
capability,  several  independent  DpS  appUcati< 
applicatign  windows  may  be  op^  at  time. 


such  as  desktop  publishing  docu¬ 
ments  or  liidced  spreadsheets,  main- 

niques  are  desirable.  The  memory 
management  of  the  Intel  80386  al¬ 
lows  the  hardware  to  signal  the  op-  ■ 
erating  system  when  more  of  an  ap- 

swapped  to  or  from  a  secondary 
storage  device.  Hardvi^re  support  is 
a  {>rerequisite  for  successful  imple- 

ihe  operatii^  system  must  be  able  to 
manage  the  tasks  being  swapped  to 
disk.  32-$it  sys.tems  can  do  this. 

Lari^V  Address  Space  —  Be¬ 


OS/2  2.0. 

Both'  the  8086  and  16-lMt  emula¬ 
tion  capabilities  allow  a  well-de¬ 
signed  operating 

system  to  be  com-  BcCOUSe  of  the 

-  demand  to  run 


applications  will,  32-bit  hardware 

in  the  new  32-bit  large  amounts 
ThI  'co°st  of'np-  of  memory. 
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Now 
you  don\ 
have  to 
operate 

within  the 

limits  of 
the  system. 


Run  DOS  applications. 

Run  Windows” 

applications.  Run  OS/2*  applications.  Run 

Hthem  at  the  same  time,  in  separate 
windows  on  the  same  screen. 

With  OS/2,  you  can  experience 
a  whole  new  level  of  freedom 
and  flexibility. 

Drag  a  file  object  from  one  folder  and 
drop  it  in  another  to  move  it.  Drag  a  folder 


at 


object  and  drop  it  on  the 
shredder  to  delete  it.  Drag  a 
file  object  and  drop  it  on  the  printer 
to  print  it.  In  the  OS/2  Workplace  Shell,” 
common  procedures  become  intuitive 
clicks  of  a  mouse. 

Copy,  text  from  DOS  applications  into 
Windows  or  OS/2.  Or  from  anywhere  to  ■ 
anywhere.Use  Dynamic  Data 
Exchange  within  or  between  t 
OS/2  and  Windows  applica-  I  II 

tions.  Repaginate  a  Word  for 
Windows  document  while 
printing  a  Harvard  Graphics*  chart  while 
calculating  a  1-2-3*  spreadsheet  while  down¬ 
loading  files  via  modem.Instead  of  calling  a 
file  “boblettr.622,”  call  it  anything  you  want 
up  to  256  characters  long.  Instead  of 


32-bit  Architectiire 


usually  tri 


protected  available  COBOL  con^ilers,  the 
preter  provide  a  pow- 

users.  .  Thanks  to  the  for  “OV- 

For  corporate  tners  mg  mainframe  appu- 

who  plan  to  doy^size  protected  call  cations  to  the  PC 
maihfi-ame  and  ihiini-  without  the  high  ini- 

computer  applications  interface, 

onto  single  or  net-  applications  do  not  qnired  tp  replace  all 
worked  personal  com-  the  old  software  engi- 

puters,  the  32-bit  ar-  tieed  tO  neering  tools  includ- 

chitecture  enhances  differentiate  mg  dozens  of  REMC 

the  process.  Some  ex-  ,  scripts  with  batch  files 

amples  in  .the  OS/2  between  various  written  in  a  less  pow- 
erfiil  language. 

•  The  Tn 


ter^based  applications  %vith  equiva¬ 
lent  function. 

The  problem  is  diat  any  time  the 

ment  an  apfdication  is  increased  by 
’  '  •  ide,  the  inci- 


e  of  I 


•ugs. 


go  up  by  a  similar 


file  systems. 


SQL 


TP  m 


r.  This  i 


scheduled  for  future  OS/2  suppmt. 
bases  generally  require  32*bit  oper-  The  installable  device  drivers  and 
ating  systems  characteristics  and  protected  call  interface  techholo^ 
installable  file  systems.  in  OS/2  allow  the.OS/2  kernel  to  be 

•  CICS  support.  Without  multi-  extended  for  the  new  Encina  ser- 
threading  and  installable  device  dri-  v^ces  with  minimum  effort, 
vers,  connecting  CICS  for  OS/2  ses- 
-  siohs  with  the  mainfi^ame  woiild  not  iU>VANCED 
be  possible.  PROGRAMMING  TECHNIQUES 

nand  language  IS  departments  and  software  vcn- 
lors  want  fo  build  intuitive,  graphi- 
:al  applications  that  significantly 
mprove  user  productiWty.  To  do  so 


complexity  and  PorcorporaU 
quality  control  users  who  plan  to 

downsize 
mainframe  and 
.riaiih^'istfiat  minicomputer 

fa'w'construction  ‘’"f® 

may  well  increase  single  Or  networked 
rather  than  de-  „.„„_-i 
crease  the  devel-  pemotial 

opment  backiog.  computers,  the 
One  of  the  . 

neiv  techniques  32~btt  UrchtteCturC 
for  dealing  with  enhances  the 


■  The  REXX  cc 


interpreter.  Available  'or 
32-biit  flat 
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with  the  object 
model  in  mind. 


improves  program  quality.  Several 
fundamental  object-oriented  no¬ 
tions  can,  when  properly  used,  sim- 

One  of  the  new  0“  complex  ap® 

technologies  plications.  Three 

for  dealing  with  mon'a'iTRig”- 

code  quality  in 

complex  programs  object  initializa- 

is  object-oriented  and  Inheri 

programming.  tance. 

Fortunately,  some 
new  32-bit  -  Object-ori- 

Operating  systems 


the  structure  of  the  language  to  pre¬ 
vent  the  inappropriate  changing  of 
system  data,  i.e.,  objects  can  be  de- 


—  is  thereby  eliminated  making  ap¬ 
plications  significantly  more  reliable. 

Safe  Object  InitialiuHon  and 
Deletion  —  In  developing  graphical 
applications,  objects,  whether 
graphical  interface  objects  or  appli¬ 
cation  data  objects,  must  fiequendy 
be  created  or  deleted.  Managing  ob¬ 
jects  dynamically  involves  a  very  dif¬ 
ferent  style  of  programming  than  is 
’  •  COBOL  1  ’  * 


initializes  all  the  components  of  an 
object  everywhere  in  the  application. 

-This  repetitive  initialization  leads  to'  . 
hard-to-find  program  bugs  in  a  pro¬ 
duction  application.  The  same  holds 
true  in  the  deletion  of  objects. 

In  object-oriented  programming, 
the  language  assists  the  programn^er 
in  deleting  data  by  providing  a  sin¬ 
gle  defined  memory  deletion  pr^- 
dure  which  can  be  written  to  guar¬ 
antee  correct  object  destruction, 

other  environments,  this  capability 

tieme  difficulty  in  isolating  and  fix¬ 
ing  these  problems  in  a  procedural 
application,  most  developers  find 


lental  during  program  exi 


or  deleted  liable  application 


performed  on  that  data. 

By  requiring  such  explicit  decla¬ 
ration  of  both  data  and  operations. 


Object-oriented  programming 
helps  ensure  that  objects  are  created 
and  destroyed  cleanly.  In  many  envi- 
>  ronments,  when  an  area  of  storage  is 
I  allocated  for  an  object,  its  contents 
are  uninitialized,  meanii^  it  contains 
leftover  data  discarded  from  a  previ¬ 
ous  programjbiit  left  in  memory. 

Developers  using  older  -program¬ 
ming  languages  must  write  code  that 


lows  the  developer  to  define  a  set  of 
objects  and  to  specify  what  common 

shared  between  them.  For  example, 
a  general  object  call^  a  **motor  ve¬ 
hicle”  may  be  defined  in  an  invento- 
ly  program  with  data  elements  in¬ 
cluding  “top  speed,”  “fuel  capacity” 


32-bit  Ardiitepture 


32-bit  Architecture 


32-bit  Architecture 
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Wireless  - 
like  Magic 


OpeilView  with  Ease 

HP  management  applications  provide  continuous  monitoring 


Local  tint  in  mobile  computing  Forum  strives 

^  ^44.^  -- J  mtnistertef  tbeir  q>r«wttBg.  ooB- 

ByKevioBurdeo  time  woridiig  with  otben  and  frequently  re-  lOT  StfllKlflJXl  pleKDetworka.nkl Keith WBlette. 

PrequentmerahavetypicallybeenUiepreimer  •"Corrtto miisen"  are uniiUly  Im  laohlil-  telOO  SOftWaHe  ebainaaii.  Thtomddtfimr  Ibea 


Alan  Alper 


Joanie  M.  Wexler 
Senior  Editor  Networking 


MITTED,  FOCUSED,  AND  DRIVEN. 


other  publication.  That’s  why  over  137,000  IS  professionals  pay  to  subsciibe  to  Shouldn’t  you? 


Subscribe  to  Computerworid  today  arid  you’ll  receive  51  issues  packed  with  everything  you  need  to  know  to  do  your 
job  better.  And  get  an  edge  on  the  competition.  Plus,  you’ll  get  our  special  bonus  publication.  The  Premier  100, 
an  annual  profile  of  the  leading  companies  using  infomiation  systems  technology. 


Order  today  by  calling  us  toll-free  at  1-800-343-6474.  Or  use  the 
postage-paid  subscription  cardbound  into  this  issue.  And  get  your 
omcapjdComptderuKold.  \ 


Tlren  you’ll  see  how  a  few  relentless,  determined,  committed, 
focused,  and  driven  people  can  make  a  difference. 


Jieople  and  the  intormation  They  Need 

^  With  the  SAS® System—  %i 

The  World’s  Leading  Information  Deiivery  System. 


A  kX  of  obstacles  stand  between  your  organization’s  two 
most  important  assets:  and  the  they 

need  to  make  better  dedsions.  With  the  SAS  System,  you 
/c^  deliver  the  ri^  mibrmation  to  the  right  people  at  the 
Vight  time.  Evei7  time;  And  you  can  break  down  an  the 
barriers  created  by- 
DiverM  Darta  Sources 
The  SAS  System  turns  your  organization’s  “islands  of  in- 
fcrraatioa' into  genetaliged  resources  available  to  any  user 
or  application— no  matter  where  or  how  data  are  stored, 
from  popular  databases  to  remote  external  files. 
Diverse  Applications 
1116  applications  that  drive  your  enterfxise  are  fidly  inte- 
gr^  in  the  SAS  System— everything  from  EIS  and  de¬ 
cision  support  to  fmandal  analyas  and  reporting  to  quality 
management  Ihis  comprehensive  apptoadt  eliminates 
the  need  for  single-shot  software  solutions  that  have  made 
a  patchwork  quilt  of  your  applications  strategy. 
Diverse  Client  Needs 
The  qrecific  needs  and  experience  level  of  every  client— 

.  bom  new  computer  users  to  seasoned  pros— are  met 
'  through  personalized  interfaces.  Take  advantage  of  icon- 
based  executive  information  systems,  point-and-click 


menus  for  business  analysts,  an  object-oriented  applica¬ 
tions  development  environment,  or  a  fill-screen  di^l^ 
environment  just  firr  programmers. 

Diverse  Computinp  Pietforms 
The  SAS  System  maximizes  tire  eBecthre  use  of  your  entire 
computing  mfat— from  PCs  and  workstations  to  minicom¬ 
puters  and  mainframes.  Youl  have  true  hardware  indepen¬ 
dence— without  sacrificing  your  aWlHy  to  exploit  the 
particular  advantages  of  spe^  environments.  Phis  the 
ability  to  implement  coopoative  processing  by  s^menting 
applications  any  way  you  choose. 

For  your  free  video  introduction  to  the  SAS  %stem,  give 
your  Software  Sales  Account  Manager  a  cal  today  at 
919-677-8200.  Also  a^  for  details  about  the  free  SAS 
System  Executive  Briefing — coming  soon  in  your  area. 


WORKERS  OF 


Growl. 

Snarl. 

Harrumpf. 

You’re  thinking; 

What’s  a  subversive  slogan  like  that  doing  in  a  nice  publication  like  this? 
Never  fear. 

It’s  just  a  little  seed. 

It  gdes  like  this: 

Personal  computers  liberated  individual  workers.  ,  - 

Now,  computer  networks  can  liberate  an  entire  company. 

A  client  server  network  can  unite  your  workforce 
in  ways  you  never  thought  possible. 

Say  you  want  to  improve  productivity. 

Where  to  start?  I 

Try  relieving  people  from  clerical  boredom 
so  they  can  concentrate  on  thinking  and  doing. 

(You’ d  be  aniazed  at  what  a  graphical  interface  can  do.)  •  * 

Then  give  them  the  vital  information  they  need 
to  make  smart  decisions. 

Brilliant! 

Isn’t  that  what  computers  were  invented  for? 


THE  WORLD 

I 

■ 


When  you  use  Dun  &  Bradstreet  Software,  information 
,  flows,  workers  work,  and  things  get  done.  Call  and  ask  about 
the  SmartStream"'  series,  our  graphic -oriented  environment 
for  client  server  applications,  workflow  automation,  and 
decision  support.  Call  404-239-INFO  and  see  what  your 
I  workers  can  do,  working  with  the  experience  of  Dun  & 

,  ,  Bradstreet  Software. 

:  The  world’s  most  experienced  software  company. 


(A  few  words  about  client  server  computing) 


That’s  right:  Hewlett-Packard.  Nobody 
meets  your  business  UNIX*  needs  better 
TOth  the  widest  range  of  compatible 
systems,  from  desktop  to  data  center 
The  best  jHice/pa^Minance.  The  best 
business  solutions.  The  top-rated 
service  and  support.  Now,  with  our  new 
line  of  HP9000  Series  800  business 
servers,  we’re  even  better  Fbr  proof, 
cali  1-800-637-7740,  Ext.7233.  Quick. 

Think  again. 


HEWLETT 

PACKARD 


conpaiT^thatssdd 
^  billion  mcaie 
inUNlX  sj^tmis 
than  IBM. 


on  top  of  document  imaging 
is  critical  for  organizaifUMs 
seeking  to  use  it  as  a  global  competiSh^ 
weapon. 


i»’  Jack  Lacy 

Chairman 
International  Information 
Management  Congress  (IMC) 


“‘Document  imaging,  defined  as  the  storage,  retrieval, 
and  manipulation  of  images  of  documents,  may  well  be 
the  fastest  growing  sector  of  information  technology 
today.  Regardless  of  the  system  —  single-user  or 
enterprise-wide  —  document  imaging  transforms  . 
every  organization  that  adopts  it.  ” 

“The  Computerworld_  White  Paper  on  'Enterprise- 
Wide  Imaging'  appeared  in  two  IDG  publications  — 
Computerworld  and  its  German  counterpart, 
Computerwochi  —  to  coincide  with  our  30th year  and 
the  IMC  Conference  in  BerlinfBoth  the  global  event 
and  the  White  Paper  were  a  great  stucess  with  the 
industry  leaders  who  attended  from  31  countries.  We  . 
look  forward  to  working  with  Computerworld,  other 
IDG  publications  and  the  next  White  Paper  on 
Workflow  Technology' in  1993.” 

“IMC's  mission  is  to- educate  IS  management  on  how 
doament  imaging  enables  organizations  to  reshape  the 
way  they  junction  and  work.  The  Qrmputerworld 
White  Paper  Program  is  helping  us  ^et  that  objectfve 
by  reaching  key  influencers  in  the  international  IS 
industry.” 


IMC 


Document  Imaging  93 
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Minis  bridge 
between  city,  eonnty 

HP  3000s  enable  users  to  share  resources  e^Uy 


ti* i!  'i* " 


N.Y.  saves  big  with  client/server 


rra 


SgggZZ! 


im  E  OKN  AKUr  OPEN  StSIBiS 


Gelling  tired  of  hearing  about  how  Open  Systems 
'' JK  going  to  revolutionize  the  way  you  process 
'  infatmato  —  willwul  anyone  actually  eipl^^ 
how  this  miracle  is  going  to  work? 

Let  alone,  how  much  it's  going  to  cosL’ 

Relax,  because  now  there's  an  Op»  Sysmms 
solution  that's  not  only  easy  to  use,  it's  also  simple 


ROCKET  SCENQ  E  NOT  HEQUnED 


users  in  every  one  of  the  Fortune  100,  FOCUS  is 
the  number  one  4GL  for  end  user  computing  and 
application  developinem. 

And  best  of  all,  FOCUS  delivers  the  true  promise  of 
Open  Systems  across  virtually  ev:^  platform.  And  it 
does  it  seamlessly  and  cost  rfectively. 


WORK  WHEU  AND  HOW  rr  surrs  YOU 


True  Open  Systems  will  create  a  ladkal  diai^  in 
data  distributioa  And  with  FOCUS  for  UNIX  the 
potential  for  tuming  that  data  into  useful  infonnalion 
will  be  almost  limiUess.  Wl 


And  beause  FOCUS  is  totally  portable,  it  provides 
an  akemative  to  mainframe  and  other  proprielaiy 
system  upgrades  Simply  mutate  existh%  ^jplicnioos 
and  new  development  to  scalable  UNDC  syst^ 
You'U  increase  productivity  while  you  leduce  costs 


,  Which  migfu  be  the  best  ne 
you'll  hear  for  a  long  time  to  come.  . 

Fdr  mote  informatioo  on  the  best  Open  Systems  4GL 
there  is,  or  to  attend  a  FREE  Seminar... 

OUI8llfr4CMNFO 

lnCanidicaRHl&364'27«) 


IB.I1 


ition  Builders,  lyic. 


Application  Devetopment 


in  WITH  THE  SEW! 

WsrdPerlect  if  (or  Windows’  ^ 

the  hottest  word  processing  package  around.  Powerful  new  features  like  OLE 
support.  Adobe  Type  Manager  fonts.  Mail  enabling,  the 
Grammatik  5  grammar  checker,  and  QuickFinder  make 


choice  for  word  processing  just  got  even  better! 
J  Software  Spearum  is  the  best  choice  for  cu.stomer  .service. ' 

With  friendly,  knowledgeable  salespeople  who  know  more 
than  just  prices.  The  convenience  of  toll-free  telephone 
shopping.  Plus,  same  day  shipping  of  orders  received  before  4:00  p.m.  (Central).  Call  us  today! 


Windows  Products  Price 

WordPerfect  5.2  Full  Produa  S273 

WordPerfect  5.2  Competitive  Upgrade  S103 

WordPerfect  SI  Upgrade  S78 


ascFrmRE 

■SPECTRUM 

l»0-824-SI^3 

iaM-iagEifdinii 


Se^  tool  eases 
quality  testing 


HE 

L.UlU.tV.Vili 

1 

iid 

II 

Vos  879-4700 

■I 
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Seeltfirstattheworid's^l  Windows  computing  event! 

•  The  rollowt  of  Wiadaws  NT -the  next  step  in 
corporate  computing  power! 

•  TkoHSoiMb  af  NMr  Windows  oppliartiMH- 

induding  Windows  for  Worl^ups,  Network  Computing, 

Multimedia  and  Mobile  Computing! 

•  The  world's  #1  Windows  Conforoncol 

•  Top  Windows  custom  applications  at  the  second  annual 

WINDOWS  WORID  Opon  JiMwds! 

•  Keynote  Address  from  Microsoft  Chairman  Bill  GotosI 

•  “CEO  Perspective"  from  Digital  CEO  Robort  Mmor! 

•  Plus  FREE  admission  to  COMOEX/Spriof ,  I.OfXH- 
exhibiting  companies  showcasing  Network  Computing, 

Multimedia,  Mobile  Computing,  Office  Systems.  OEM 
Sources,  UNIX^Open  Systems  and  more! 


fitst  at  WINDOWS  WORLD  'SS!  ihduding.liolel  and  tnvd  x 


ffl\\^NDOWSWDRLD’93 

The  Oltaal  Conterence  and  Exposition  lor  Windows  Computing 


L_ 


-J 


May  24-23^  1993  •  Georgia  World  Congress  Center  •  Atlanta,  Georgia 


Application  Development 


is  priced  from  $46,200  with 

^01  »nUhVanBruntSt. 

Guess  What!s  Missing 

In  Our  Competitor’s  Vtan^ 

Choose  anythingbui  a  CIE  America  Our  lock-solid  line  primers  featuie  of  business  printeis  is  ftiHv  comoat- 

(S01)S7J-007? 

CodtIbfvriM 

Classic  Software 

Record  Manual 

)trv  Custom  CoDtrol  U- 

i  an  access  libraiy  that 
the  Novell,  Inc.  Btrieve 

lal  Basie  for  Windows. 

sprinter  and  youH  I 
?  warranty  service. 


Could  Be\bur  Lfcidoing 


As  )0u  ^TVD^e  to  dient/server  computing  you  II  undoubtedly 
spend  countless  hours  evaluating  GUI  tools,  sorting  through  net- 
vvork  solutions  and  resolving  pleSbrm  issues.  But  pa^  experi¬ 
ence  vvill  tell  you  that  nianaging  your  data  is  just  as  inipoilant . 

In  to,  it's  key  to  delivering  infonnation  to  your  users  when  and 
where  they  need  it-and  making  sure  it's  the  right  information. 

To  help  pj  address  the  issue  of  data  rnanagement  in  a  dis¬ 
tributed  environment,  we've  developed  a  useful  guide  that's 
yours  free,  for  your  personal  copy,  return  this  coupon  or  phone 
us  at  l-80(fBACHMAN.  In  Canada,  call  l-80(M4S48S4. 

Successfully  implemerTting  client/server  computing  isn't  easy 
But  if  data  management  is  hi|i  on  your  list  you'll  be  <^1  on 
your  way  to  getting  the  job  done. 


3  f<Jew  England  Executive  Part;.  Burlington. 
Drohonetol-lm  t40MACHMAN 


BACHMAN 


SHOW 
US  YOUR 
OBJECTS 

Announcing  the  2nd  Annual 
Computerworld 
“Object  Application  Awards” 


Think  your  objects  look  pretty  gootl? 
Then  show  them  off  at  the  Object 
World  show  on  June  16  in  San  Fran¬ 
cisco.  That’s  where  Steve  Jobs, 
Chairman^  and  CEO  of  NeXT  Com¬ 
puter  Inc;  iwU  present  the  awards  for 
outstanding  application  development 
using  object-oriented  technology. 

This  technology  is  on  the  cutting  edge 
in  the  information  technology  world 
today  and  Computerworld  wants  to  put 
the  spotlight  on  your  custom  application. 


Show  us  Mhat  yourolgects  look  like. 
Your  entry  for  Computerworld’s 
1993  Object  Application  Awards 
should  be  an  internally  developed, 
custom  object-oriented  application 
currently  in  use  (not  a  prototype) 
and  not  for  resale.  It  should  be 
either  an  entirely  new  application, 
a  modification  of  an  offithe-shelf 
application,  or  an  object-based, 
front-end  for  a  host  application. 


Can  today  for  entry. 

To  request  your  official  entry  kif$  can  or  fax: 
BOlHoffinan 

Computerworid  Object  Application  Awards 
c/o  Object  Management  Group 
492  Old  Connecticut  Path 
Framingham,  MA  01701 

TelejAone:  (508)  820-4300  FAX;  (508)  820-4303 


Awards  CeremtHQ^  June  16 
Moscone  Convention  Center 
San  Francisco 
DEADLINE  FOR  ENTRIES  IS 
MD^NIGHT  (ESI),  APRIL  15,1993 


We’re  looking 
for  a  few  good 
ol^jecta. 


Management 


Si,  Everywhere 


Strong  medicine 


A  not-so-simple  SIMON 


Management 


If  They  Ever  Decide  To  Talk  To  Us, 
They’ll  Prohahly  Use  A  Cisco  Router. 


''  It  would  be  COTKrIusive  proctf  of  their  superior  intelligence.  After  all.  Cisco  products  work  with  all  protocds,  industiy-siandacd  or-proprielary. 
And  they  op^te  in  the  most  challengii^  environments,  like  SNA.  In  fact.  Cisco  has  the  world's  largest  installed  router  base,  with  over  65.000 

''S’ 
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ruit  salad 
anyone? 


The  CW  Guide 


Internetwork  Management 


Two  problems,  two  solutions 


ni 


Think:  of  this  as  a  $5  bUL 

51  Issues  for  only  0„|y  $42.95! 


Think  of  this  as  a  $5  bilL 

51  Issues  for  only  Onlv  $42.95!  _ 


The  CW  Guide 


The  CW  Guide 


Internetwork  Management 


Applications  on  the  way 


~ow  that  we  have  some  network  marvage- 
mentplatforms  inpla^e,  we’re  finally 
starting  to  see  some  cooperaiixm  among 
vendors  ofmanagement  applications. 

This  y ear,  users  can  expect  toseeavari- 
ety  of  new  distributed  applications  from 
industry  veterans  sueh  as  Hewlett-Pack¬ 
ard  Co.  and  IBM,  as  well  as  from  a  host  of 
new  internetwork  management  players. 


FOR  LESS  MONEY, 
irSNOT 


D«U 


WHATSSUiPR 

COMMQ 


REASONS  TO  BUY  A  COMPAQ  SYSTEM. 

They  have  a  pretty  nice  logo. 


1 


REASONS  TO  BUY  A  DELL  SYSTEM. 


1  •  Dell®  Dimension"  gives  you  more  features  for  less  money  than  Compaq  ftoLinea. 

2*  Every  Dell  i486"'based  Dimension  system  has  twice  the  slots  as  the  comparable 
Compaq  ProLinea  (6  vs.  3). 

3»  Every  Dell  i486'based  Dimension  has  60%  more  storage  expandability  than 
ProLinea  (5  vs.  3  drive  bays). 

4.  Every  Dell  i486'based  Dimension  has  two  times  the  maximum  RAM  capacity  of 
ProLinea  (64MB  vs.  32MB)  on  the  main  system  board. 

5*  Every  Dell  i486'based  Dimension  has  a  200  watt  power  supply  vs.  ProLinea’s 
145  watt  power  supply. 

®  •  Dell  Dimension  is  available  in  a  floor-standing  configuration.  ProLinea  is  not. 

^ •  Dell  has  been  awarded  17  customer  satisfaction  awards  in  the  past  5  years. 

8.  Dell  was  ranked  Customer  Satisftiction  Leader  for  IBM-Compatible  PC’s 
in  the  J.D.  Power  &  Associates'  Customer  Satisfaction  Survey.* 

9»  Dell  is  the  top-rated  rc  company  in  the  1992-1993  Dataquest*  Customer 

Satisfaction  Survey.**  = 

10»  Dell  was  rated  #1  in  an  independent  customer  satisfaction  survey  conducted  by 
Reliability  Ratings"  Compaq  was  #3. 

II.  Dell  is  the  fastest  growing  FORTUNE  500*  PC  company,  with  over  $2  Billion 

in  sales. 

12  .  When  you  buy  from  Dell,  you  also  get  support  from  Dell. 

I3»  At  Dell,  you  can  order  your  hardware  and  ^400  software  and  peripheral  products 
at  the  same  time,  with  one  purchase  order.  Try  to  get  that  from  Compaq. 

18.  We  have  a  pretty  nice  logo  too. 


■800-433-5899 


I  -  When  Dell  was  founded  eight  yeais  ago,  we  weren^  even  among 

1992  Worldwide  Sales:  the  top  lOO  industry-stafidatd  pc  manuhictureis  in  the  world. 

INDUSTRV-STANDARD  PC’s  yye’te  the  third  largest,  with  over  billion  dollars  in 

SOURCE  DA1AQUE3TIS92  worldwide  sales  last  year.  > 

j  jgj^  We  mention  this  not  to  blow  our  own  horii,  but  to  assure  you 

Z  COMPAQ  .when  you  buy  a  Dell  PC,  there’s  a  big  FORTUNE  500* 

rM7l  I  company  backing  it  uj^  With  resources  to  invest  in  delivering  and 

3.  DELL  supporting  quality  PC’s. 

When  you  buy  Dell,  youll  also  have  the  satisfaction  of 
knowing  that  our  customers  are  the  most  satisfied  PC  owners  put  there.  We’ve  won  PC  Week’s 
satisfaction  polls  an  unprecedented  eight  times.  And  in  separate  independent  surveys  by  Reliability 
Ratings™  and  Dataquest™  Dell  ranked  first  in  overall  customer  satisfaction. 

As  the  company  has  grown,  so  have  your  options.  We  now  custom  build  over  20,000  possible 
configurations  with  our  Performance  Series  and  Dimension  systems.  All  supported  by  award-winning 
service  and  support,  with  a  variety  of  service  arid  warranty  options  tailored  to  suit  your  needs. 

You  can  see  how  highly  we  regard  our  customers.  We  know  if  it  weren’t  for  people  like  you,  we 
wouldn’t  be  where  we  are  tciday. 

So  call  us  today.  There’s  no  reason  in  the  world  not  to. 
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Buyers’  Scorecardiusersrate 


satisfaction  with  top  protocol  analyzers 


Well,  not  really.  Not  with  fully 
aufomoted  lopLink*  V,  the  newest, 
smartest,  most  powerful  file  transfer 
solution  available.  kopLink  is  at 

.  SmortXchange**  recorder 
and  scheduler  LopLink  will 
automatically  backup  ond  transfer 
•  files,  or  connect  with  a  remote 
computer.  For  quickly  updating 
files  ond  directories,  LopLink  is 
-  equipped  with  an  intelligent 


hassles  with  different  versions  of 
files  on  your  computers.  And  with 
LopLink  V  you're  better  connected- 

con  transfer  files 
by  coble,  modem. 


over  a  Novell*  network  in  DOS  or 

LopLink  runs  in  the  background 
under  Windows  it's  always  ready 
to  send  or  receive  information.  And 


when  it  comes  to  security,  LopLink  V 
knows  who  has  clearance  even 
down  to  the  directory  level.  If  the 
name  LopLink  still  makes  you  think  of 
laptops  cfnd  colored 
cables,  you're  in  for  a 
major  surprise.  To  find  out 
how  you  can  make  time  for 
that  morntng  (og,  for  just  $169.95, 
call  us  today  at  1-800-472-8650. 

L4PLINKy 


New  Version  -  LopLink  Owners  Coll  for  Special  Upgrade  Pricing 
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Computer  Careers 


Computer  Careers 

Midwest^ 


Contepence 

Call 


ANOTHER 
REASON  WHY 
COMPUTERWORLD 
RECRUITMENT 
ADVERTISING  WORKS ... 


Computerworld  reaches  more  highly  skilled  computer  prctfession- 
als  any  other  newspaper  or  magazine  -  Sunday,  d^y,  or 
trade. 

629,204  of  them  to  be  exact.  And  from  JCL  to  Unix  prof^on- 
als,  DEC  VAX  to  IBM  PC  professionals,  these  job  candidates  have 
the  skills  your  company  needs. 


Computerworld  erred.  A  similar  advertisement  ran  in  the  Decem¬ 
ber  21, 1992  issue  of  Computerworld.  That  advertisement  incor¬ 
rectly  stated  that  the  Skill  Survey  had  been  verified  by  the  Audit 
Bureau  of  Circulations. 


It  is  a  fact  that  ABC  audits  our  circulation  figures  but  this  study, 
conducted  by  IDG  Research  Services,  was  not  verified  by  ABC. 
To  place  your  ad  regionally  or  nationally,  call  John  Corrigan,  Vice 
President/Classified  Advertising,  at  800/343-6474  (in  MA, 
508/879-0700). 


COMPUiaWOBtfl 

if^here  the  qualified  candidates  look.  Every  week. 


Computer  Careers 


\ike 


\Ne  spe9'^"*a, 

ortN/ancing^ 


0[q[)ortiiiiities 


INFORMATION 

ENGINEERS 

lEF 

FaU  Lifecycle  & 
Encyclopedia  Management 
Opportunities 

MINDBANK 


If  11  Ilf 


A^BA  /A/%  A  4  ^ 

Executive  Infos'-  ■  s-  ! 


Computer  Clearing  Hcuse] 


Classified 


Your  RISC  SYSTEM/6000  Source 

B  DATATREND^  cola 

HARDWARE  ; 

MIGRATION  «XSuHX)ilAppicMk»iH.-EnsP»«lng 

ENGINEERING  SERVICES  ' 

ENTERPRISE  SERVICES  ' 


Product 

aaMificd 


UXedllVEIlTDffriliaUDMIG: 
My22i/ia  ■Bn2i/i» 
Hnti/ia  heimh« 

Cdl  «l«  you  9370/9221  MKk 

Execuli^  bifoMUTMl 


RISC  SYSTEU/6000 
SERIES/1  (w.»ua*.o«>iu!) 
SYSTEM  3e/38 
AS/400 

937X,  4300,  468X 
PS/2.  INDUSTRIAL  PC 


DEC,  SUN,  HP,  APOLLO,  IBM,  USERS 

GET  MORE  STORAGE  FOR  LESS  MONEY 


WARRANTY 

CaH for  other 
discprtces  ’ 


Classified 


offshore  software 

^DEVELOPMENT  IN  INDIA* 


Keeping  your  competitive 
edge  was  never  easier. . 


REMOTE  COMPUTING  •  OUTSOURCING 


ALICOMP,  INC. 


Editorial  Index 


CMptoUBtlf 

Bill  opens  way  for  data  highway 


“In  our  division,  wcve  built  one  of  the 
most  advanced  and  integrated  manu¬ 
facturing  systems  I  can  chink  of  Every- 


Why  Ingres  lets  you  integrate  databases,  platforms, 
and  networks  without  writing  new  code. 


It  seems  too  good  to  be  true.  But  when  you  develop  applications  on  INGRES” 
•you  can  run  them  across  multiple  databases,  platforms,  and  networks  auto- 
mapcally  and  transparently.  All  without  changing  a  single  line  of  code.  The 
INGRES  architecture  does  the  rest.  Its  designed  as  a  distributed  client-server 
database  from  the  ground  up  So  INGRES  does  the  worit.  Not  you. 

The  result?  Extraordinary  flexibility  to  the  user  arid  unprecedented  pro¬ 
ductivity  gains.  • 

■  The  power  of  INGRES  architecture  carries  through  the  entire  INGRES 
family  of  products.  INGRES/Star  integrates  multiple  databases,  independent 
of  location.  And  INGRES/Gateways  oflets  SQL  access,  letting  you  extend 
r  INGRES  capabilities  to  other  database  environments. 


Informix 

Database  Technology 
Helps  Kmart 


Knew  What  Its  Customers  Want. 


When  Kmart  wanted  i 


verification,  shelf-price  updates,  and  co 

Kmart  chose  the  Informix  UNDC-based  solutioi 


.rs,  and  hand-held  DOS 


omplete  inventory  control  are  easily 


managed  in  less  than  a  minute  directly  fron 

The  information  from  the  database  allows  Kmart  to  make  bettdr  decisions 
that  help  keep  produas  on  shelves,  give  faster  check-out  service,  and  keep  exces! 
inventory  at  a  minimum — all  of  which  helps  Kmart  keep  a  step  ahead  of  the 

successfully  handle  their  critical  data. 

If  you’re  considering  UNIX  for  data  management,  talk  to  informbe. 
Because  we’re  the  experts.  _  - 

n  INFORMIX' 


